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Objectives: To evaluate any disparity in clinical versus pathological TNM staging in oral cavity squamous cell
carcinoma (OCSCC) patients and any impact of this on survival.
Design: Demographic, survival, staging, and pathologic data on all patients undergoing surgical treatment for
OCSCC in Alberta between 1998 and 2006 was collected. Clinical and pathological TNM staging data were
compared. Patients were stratified as pathologically downstaged, upstaged or unchanged.
Setting: Tertiary care centers in Alberta, Canada.
Main outcome measures: Survival differences between groups were analyzed using Kaplan-Meier and Cox
regression models.
Results: Patients with clinically early stage tumors were pathologically upstaged in 21.9% of cases and unchanged
in 78.1% of cases. Patients with clinically advanced stage tumors were pathologically downstaged in 7.9% of cases
and unchanged in 92.1% of cases. Univariate and multivariate estimates of disease-specific survival showed no
statistically significant differences in survival when patients were either upstaged or downstaged.
Conclusions: Some disparity exists in clinical versus pathological staging in OCSCC, however, this does not have
any significant impact on disease specific survival.Introduction
Accurate clinical staging is important for patient counsel-
ling, treatment planning, prognostication and the rational
design of clinical trials [1]. At the time of diagnosis, treat-
ment strategies are largely based upon clinical staging. In
head and neck squamous cell carcinoma, discrepancy be-
tween clinical and pathological staging has been reported.
Upstaging from early stage N0 neck to node positive neck
has been shown to occur in 34–44% of cases and has been
shown to have a negative impact on survival [2,3]. This
discrepancy is largely attributed to clinical inaccuracy of
lymph node staging. Clinical assessment by palpation has
been shown to be 60–70% accurate but the incorporation
of computed tomography (CT) scanning can improve the
accuracy to approximately 90% [2-4].* Correspondence: Hadi.Seikaly@albertahealthservices.ca
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reproduction in any medium, provided the orTo our knowledge, the rate at which overall staging dis-
crepancy occurs in oral cavity cancers has not been
addressed. We therefore underwent a retrospective, multi-
institutional cohort study to investigate the rate of staging
discrepancy in OCSCC patients and whether this has any
impact on disease specific survival.Materials and methods
Patients
With ethical approval from the Alberta Cancer Board,
we obtained an information database containing 560 pa-
tients with oral cavity carcinoma diagnosed and treated
in Alberta between 1998 and 2006. This database was
refined to include solely patients with OCSCC where
surgery was included in their treatment pathway (either
primary surgery or salvage) such that pathological sta-
ging information could be obtained. The database was
cross-referenced to patient charts or electronic medical
records to verify the integrity of the data, particularly fortd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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known alive. This enabled us to obtain demographic
(Table 1), survival, clinical and pathologic staging data
on 379 patients. Of these 379 patients, 201 (53.1%) were
treated surgically, 171 (45.1%) were treated with surgery
and radiotherapy, and 7 (1.8%) were treated with surgery
in addition to radiotherapy and surgery. Patients were
diagnosed and treated by several Otolaryngology-Head
and Neck Surgeons, Radiation Oncologists and Medical
Oncologists in tertiary care centres located in Edmonton
and Calgary, Alberta, Canada.
Overall clinical and pathological TNM staging was com-
pared and tabulated to determine upstaging, downstaging
or cases where no stage discrepancy occurred (Table 2).
We classified patients into four groups for survival ana-
lysis: 1) early stage patients with no pathological stage
change, 2) early stage patients upstaged to advanced stage,
3) advanced stage patients with no stage change and 4) ad-
vanced stage patients downstaged to early stage (Figure 1).
Survival analysis
All survival analyses were performed using SPSS for
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Vestibule of mouth 1curves were generated using the Kaplan-Meier algorithm
as recently described [5]. To determine whether signifi-
cant differences (p-value < 0.05) were present between
these survival curves, we employed the log-rank test.
Time zero was defined as the date of diagnosis and sur-
viving patients were included up to the date last known
alive, according to time last seen in Otolaryngology-
Head and Neck Surgery Clinic from electronic medical
records or paper charts. The date and cause of death
was obtained as recorded by the Alberta Cancer Board.
Multivariate analysis was performed using Cox regres-
sion, incorporating patient age and gender as variables.
Results
Of 379 patients with OCSCC analyzed, 60.6% were male,
39.4% were female and the mean age at diagnosis was
60.3 (Table 1). These patients had tumours in various
oral cavity subsites, of which tongue and floor of mouth
were most common.
For each patient with an assigned clinical stage, the cor-
responding pathological stage is summarized in Table 2.
Highest congruence between clinical and pathological sta-
ging was seen for clinical stages 1 and 4 at 82.6% and
90.8% respectively. Lower levels of correlation were seen
for clinical stages 2 (48.2%) and 3 (43.9%). This level of
disparity is largely attributed to upstaging, shown in 37.8%
of clinically stage 2 patients and 42.1% of stage 3 patients.
Staging discrepancy between early stage (stages 1 and
2) and advanced stage disease (stages 3 and 4) is summa-
rized in Figure 1. Of the clinically early stage patients,
78.1% remained early stage and 21.9% were upstaged to
advanced stage following pathological analysis. Of the
clinically advanced stage patients, 92.1% remained ad-
vanced stage and 7.9% were pathologically downstaged.
Given the significant differences in treatment between
early and advanced stage patients, we compared survival
between these groups as a function of staging discrepancy.
Kaplan-Meir estimates of disease specific survival accor-
ding to stage discrepancy is shown in Figure 2. In compar-
ing the four groups described in Figure 1, a statistically
significant difference in survival (p < 0.001) is present be-
tween these groups according to the Log-Rank test. How-
ever, there is no significant difference between early stage
patients not upstaged and early stage patients that are
upstaged. Similarly, no significant survival differences are
shown between advanced stage patients that remained
advanced stage following pathological analysis and down-
staged patients. Cox-regression analysis incorporating age
and gender also show no significant survival differences as
a result of stage discrepancy.
Discussion
Analyses of clinical and pathological correlations in
oral carcinoma, such as positive margins, nodal status,
Table 2 Correlation between clinical and pathological tumor staging in 379 patients with oral cavity squamous cell
carcinoma
Stage discrepancy within clinical stage strata
p1 p2 p3 p4 Totals Upstaged (all) No changed (all) Downstaged (all)
c1 109(82.6) 11(8.3) 4(3.0) 8(6.0) 132 23(17.4) 109 (82.6) -
c2 16(14.0) 55(48.2) 20(17.5) 23(20.2) 114 43(37.8) 55(48.2) 16(14.0)
c3 4(7.0) 4(7.0) 25(43.9) 24(42.1) 57 24(42.1) 25(43.9) 8(14.0)
c4 1(1.3) 2(2.6) 4(5.3) 69(90.8) 76 69(90.8) 7(9.2)
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ging congruence are important in order to implement
the most appropriate treatment pathways [5-7]. In our
multi-institutional analysis of patients in Alberta, clin-
ical and pathological staging was congruent in 21.9%
of early stage patients upstaged and 7.9% of patients
downstaged. Previous studies have shown the level of
pathological upstaging in HNSCC patients with clinical
N0 necks to be 34–44% [2,3], and an estimated 20–30%
of OCSCC harbour occult regional metastases [8]. This
is clinically relevant in the context of recommendations
by the American Joint Committee on Cancer, which
state an elective neck dissection (END) may be per-
formed where the risk of nodal metastasis is greater
than 20% [9]. A recent study also demonstrates that
nodal disease is a strong independent predictor of out-
come in OCSCC [10]. Taken together, although the level
of upstaging in our study was relatively low, this lends
support to perform END for OCSCC patients with clin-
ically N0 necks.
Possible causes for staging discrepancy includes delay be-
tween clinical diagnosis and pathologic analysis resulting in
upstaging, pathologic interpretation of specimen and lack
of accuracy of clinical staging tools. Physical examination
measures such as measurement of tumor and node size
and manual palpation are relatively inaccurate and may be
subjectively different based on surgeon experience. The
lower limit of node palpation has been shown to be 0.5 cm
in superficial areas and 1 cm in deeper regions [3]. The use
of CT scanning does significantly improve the accuracy of
staging, however, it does not detect micrometastasis andFigure 1 Upstaging and downstaging in early vs late stage oral
cavity squamous cell carcinoma in 379 patients.may have limited utility in differentiating nodal disease
from submandibular gland in the submandibular region
[3,11]. Therefore microscopic deposits and extracapsular
spread may not be clinically identified and can only be de-
finitively assessed by neck dissection with pathological as-
sessment. Given the current limitation in clinical staging
even in combination with advanced imaging technology,
initial surgical intervention for all patients with OCSSC
may be warranted [12]. Some patients with early stage dis-
ease only treated with radiation will not have the benefit of
appropriate staging to initiate multimodality treatments
known to improve survival in advanced stage OCSCC [13].
To our knowledge, the influence of clinical and patho-
logical staging disparity on survival in OCSSC has notFigure 2 Kaplan-Meir estimates of disease-specific survival
according to stage discrepancy. Blue, early stage patients with no
change. Green, early stage patients upstaged to advanced stage.
Purple, advanced stage patients with no change. Gold, advanced
stage patients downstaged to early stage.
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logically upstaged or downstaged do not have a signi-
ficantly altered disease-specific survival (Figure 2). It is
important to note that all patients in this study had sur-
gery as part of their treatment pathway, which is necessary
to enable appropriate staging. In the 21.9% of patients with
early stage disease, upstaging may have enabled for appro-
priate adjuvant treatment. In 7.9% of advanced stage
patients, downstaging may have prevented unnecessary
adjuvant treatment if initially treated surgically. Taken
together, further study to determine the role of stage
discrepancy on the alteration of treatment pathways way
be warranted.
In contrast to other studies, although our data demon-
strates staging discrepancy, we have found that this level
of discrepancy does not significantly alter survival. One
possibility for this result is a lower level of staging dis-
crepancy in our cohort in comparison to other reports.
In addition, most staging differences resulted in up-
staging from early to advanced stage disease. In these
cases, patients should have received appropriate post-
operative radiation or chemoradiation and would there-
fore not be undertreated.
This study demonstrates levels of stage discrepancy in a
cohort of patients predominantly treated with surgery as
the primary treatment modality for OCSCC. This is in
contrast with numerous practices in other institutions
where chemoradiation is a first line treatment for OCSCC.
In a subset of patients, primary surgical excision may pro-
vide more appropriate treatment if pathological upstaging
or downstaging occurs from further analysis of the patho-
logical specimen. For instance, when a patient is upstaged
from early stage disease following surgery, chemoradiation
may be added to the treatment protocol. Conversely, a pa-
tient being downstaged following surgery may have their
therapy de-escalated. To further address these possibilities,
a prospective analysis of patient outcomes following up-
staging or downstaging should be performed.
Our study has a number of limitations. This is a retro-
spective analysis of patients staged by a variety of head
and neck surgeons in various tertiary care centers, with
specimen interpreted by different pathologists. This het-
erogeneity however enables a more realistic represen-
tation of overall staging differences. In terms of our
survival analysis, one of the subgroups analysed, namely
downstaged patients, was relatively small. This may
therefore under represent a potentially significant differ-
ence in a larger sample size.Conclusions
Some disparity exists in clinical versus pathological sta-
ging in OCSCC, however, this does not have any signifi-
cant impact on disease specific survival.Competing interests
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